Analysis of DNA double-strand break repair by nonhomologous end joining in cell-free extracts from mammalian cells.
Double-strand breaks (DSBs) in genomic DNA are induced by ionizing radiation or radiomimetic drugs, but they also occur spontaneously during the cell cycle at quite significant frequencies. In vertebrate cells, nonhomologous DNA end joining (NHEJ) is considered the major pathway of DSB repair. NHEJ is able to rejoin two broken DNA termini directly end-to-end irrespective of sequence and structure. Genetic studies in various radiosensitive and DSB repair-deficient hamster cell lines have yielded insights into the factors involved in NHEJ. Studies in cell-free systems derived from Xenopus eggs and mammalian cells have allowed the dissection of the underlying mechanisms. In the present chapter, we describe a protocol for the preparation of whole cell extracts from mammalian cells and a plasmid-based in vitro assay that permits the easy analysis of the efficiency and fidelity of DSB repair via NHEJ in different cell types.